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PREFACE. 


In bringing this book before the trade it is necessary 
only to point out that although many works on 
cotton-spinning have already dealt with the King- 
Spinning Frame, there is no book which deals 
exclusively with this department of the industry. 
Hence expensive books have to be bought, the 
greater part of the expense of which is caused by 
extraneous matter of little or no interest to the 
student of Ring-Spinning. The rapid and continuous 
progress of this form of cot ton -spinning justifies a 
separate treatise, which will satisfy the operative’s 
desire for knowledge and enable him to discharge his 
duties with ease and credit to himself, and with satis- 
faction to those above him. The rules given are 
simply expressed, and are illustrated by examples, 
and any person with a rudimentary knowledge of 
arithmetic may gain proficiency in a few hours. 
The book contains, without anything redundant, all 
that is required to be known by the overlooker in a 
Ring-Spinning Mill, or by the student aspiring to 
such a position. 


Ashton-under-Lyne, 
August , 1911. 


K B. 




CONTENTS. 

PAGE 

PREFACL* y 

King-Spinning Framj 1 

King .10 

Traveller 10 

Traveller Clearer 12 

Ballooning \ . . 13 

“Finger Space” Separator 18 

Spindles 20 

Lubrication 23 

Pokers 26 

Weighting of Rollers 27 

Particulars or Formulae of a Ring Frame ... 30 

Calculations . . . . ^ 31 

Tables * .... 59 

King-Spinning Frame Specification 66 

Index J . . .69 

< D 


Index to Calculations . 


vii 


72 




THE RING-SPINNING -FRAME. 

The ring-spinning frame is probably one of the simplest 
and moat easily understood machines in a cotton mill. On 
the introduction of the ring frame into the cotton spinning 
industry, this machine was thought by many of its early 
advocates to be the herald of a decided change in the 
system of spinning cotton yarn, and that the self-acting 
mule would only be called into requisition to deal with 
such yarns as are in small demand ; but hitherto these 
expectations are far from being realized. 

The ring frame is a double-sided frame and each side 
contains a long row of spindles suitably spaced and earriod 
by strong rails, known as the ring rails. The spindles are 
driven by bands from the tin rollers, the band passing 
from the wliarve of one spindle over the top of the nearest 
tin roller and on round the farthest tin roller, and then 
round a wharve on a spindle on the opposite sido of the 
machine. It must be understood very clearly that one 
string drives two spindles. The driving of tho machine 
takes place through one of the tin-roller shafts which 
extends a little outside the machine, knowr^as the gearing 
end of the machine, and upon this shaft are the fattf and 
loose pulleys which receive thdlr motion from Jihe line shaft. 




Fig. 1. — Bing-Spinning Frame for Weft Yarn. 




Fig 2.— ^tling-Spinning Frame for Twist Yarn. 
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The second tin, roller is usually driven by the frictional 
contact of the spindle 1 bands. 

In some cases a system lias been adopted of driving the 
second tin roller by means of a rope, driving with ir light- 
ening pullfey, very similar to the taking-up hgmd of a mule. 
One firm of machinists has adopted a system similar to 
the rim hand of a*mule ; and the fast and loose pulleys in 
this latter case are not upon the tin-roller shaft, hut upon 
a shaft situated much highei on the framing, upon which 
is a pulle\ very similar to the rim pulley of a mule. This 
pulley is made changeable to give widoi; variation m twist 
per inch. In this case the tin rollers receive their motion 
from this driving or rim pulle\, the hand passing round a 
pulley on each tin-roller shaft and then round a tightening 
pulley, which keeps it at a proper tension. But when rope 
driving is applied, more driving power is required. It has 
also to he paid for as extras on the machine. 

The ring frame has certainly made great and rapid 
progress and proved itseli well adapted to the spinning of 
low and medium counts, ft possesses several advantages 
ovor the mule, such as economy in wages, reduction in 
floor space occupied for the same number of spindles, less 
risk of fire (thus lessening the premium for insurance), and 
a greater production per spindle. It is claimed for the 
ring frame that it has an tftivantago over the mule up to 
50’s counts, hut beyond that the advantage is lost. It is 
also claimed that its yarn is^more regular and stronger; 
but more twist is put into ring yarn than mule yarn, and 
this , ; s perhaps the cause of the greater strength. With 
regard to greater regularity hn ring yarn than in mule yarn 
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this is impossible if the rollers of both machines are sot in 
due accordance With* the^ length of stapV The position 
for the rollers is that the distance from the centre of the 
front rollei to the centre of the middle roller should" just 
exceed th(* length of the staple. 

It is claimed that the mule can spin a higher range of 
counts than the ring frame, which is true. The mule has 
also a. commerical advantage over the ring frame where 
the yarn has to be packed, because the cost of the ring 
bobbins on the outward and return journey is sayed ; but 
where the ring yarn is sold upon the war]) beam, the mule 
does not possess this particular advantage ; with regard, 
however, the elasticity of the yarn, the mule is far more 
effective than the ring frame. 

The interest of the cotton spinner in the ring frame exists 
because of ifjs increasing rivalry with the self-acting mules ; 
it has now practically superseded the llyer-throstle frame 
so far as cotton spinning is concerned. 

It is not yet well known that there are many improve- 
ments on the ring-spinning frames as well as on other 
machines for which extra has to bo paid, independent of 
the ordinary price of the machine. I remember on one 
occasion having just completed a specification for some weft 
mules, when a minder, coming into the storeroom, saw 
the paper and was quite surprised. Ho thought one had 
nothing to do but order a number of pairs of mules and get 
them, and the same with ring frames. This, however, is 
not the case. 

On the driving shaft there is a wheel commonly called 
the tin-roller wheel or driving wheel. In some cases it is 
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a double of ftompoubd wheel, in order to give a great 
variation in the ^urns per inch gut 91 t^e* yarn. This tin. 
roller whoul drives, t!y a t]iain of wheels, the front roller 
of the machine. Tn this tram of wheels is a double or 
compound whoel, which is known as the twist wheel ; and, 
by changing *tlns twist wheel for a larger or smaller one, 
an alteration in the twist per inch is made. A large]' twist 
wheel gives less twist, by speeding *tho front roller ; a 
smaller twist wheel gives more twist, by retarding the 
front roller. The speed of the spindle remains unaltered 
hv the changing of counts or of twist per inch. 

The front roller then transmits motion to the back and 
middle rollers in a maimer similar to that 01^ mules and 
fly frames, i.e. a small wheel on the front roller, known as 
the front roller- pinion wheel, drives a large wheel known 
as the crown-pinion wheel. On the same stud as the 
crown wheel is the change-pinion wheel, which goes with, 
and transmits motion to, the hack-roller wheel, which latter 
is socured on the back roller by a small peg and nut. 

O11 the hack roller is a small wheel known as the back' 
roller-pinion wheel* which gears with a double or single 
carrier, this carrier being geared with a whoel on the middle 
roller, known as the middle roller-pinion wheel. The three 
lines of drawing rollers on a ring frame occupy a position 
very different from the drawing rollers of fly frames or 
mules. The rollers of a ring frame occupy a tilted posi- 
tion. One firm of machinists have adopted an angle of 15 
degrees. The distance between the rollers and the thread 
guides is made very short, with the object of minimizing the 
breaking of threads. 




Fig. 4. — Plan of Ring-Spinning Frame Showing Position of Various Wheels. 
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The thread guide is a curled piece of wire, somewhat 
similar to the old fashioned rovipg ryes* on mules. This 
may be screwed into 1 a Y/-*jhaped piece of wood, that is 
hinged to the thread board ; or it may bo screwed into a steel 



Fig. 5.— Steel Thread Rail with Ilardend Wire. 

“A” special nut for adjustment of thread guide. 

thread rail and locked in position by a nut, which is a great 
improvement on the old system of wood. The curled wire 
or thread guide, when fixed in position, should be exactly 
over the centre of the spindle. 'The thread guide being over 
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the centre of the spindle, must be m&veft oul df the way for 
doffing purposes. t ,Tbj thread board is, therefore, hinged to 
the roller beam, and arrangements afe adopted which turn 
oyer the whole of the thread boards on each side of f?he 

O 

frame, out of the way of the bobbins, while they are being 
doffed. ° 

In another arrangement, the thread hoards arts moved 
half the distance ol the space of the spindles for doffing pur- 
poses. 

The King. 

The ring is made of forged steel and is carefully turned and 
case-hardened. Tt is carried b\, and secured to, a ring 
rail by a set screw. The ring rail may be made of cast 
or wrought iron, or it may be made of sheet steel. Some 
people prefer the ring known as the double ring, so that 
when one side is worn it can be turned round. The diam- 
eter of the ring is reckoned by its inside measurement. 

The ring rail is made to rise and fall by lifting mechanism 
and balance weights, during the process of spinning, so that 
the yarn is wound on in layers similaj to those on the cop 
of a mule, viz. by a quick, downward motion and a slower, 
upward movement. 

The Traveller. 

The traveller of a ring fr-me is a small piece of steel 
bent in the form of a letter Q, and is connected to the ring 
by one end of the curl, while the thread as it comes down 
from the rollers through the guide wire passes through 
the curl at the opposite end of the traveller, on its way to 
the bobbin on the spindle. The function of the traveller is 
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to put twist Info tfie*ywn and guide it on to the bobbin. 
One revolution of, the traveller is^onettwgsf in the yarn bo- 
tween the spindle and the pollers ; and ii it were not for 
tfce tinted position occupied by the rollers, it would be 
impossible for the twist to rise to the nip ol the rollers, 
and the consequence would be excessive breakages of the 
threads. 

The speed of the travellers really regulates the twists or 
turns per inch in ring spinning. The traveller being also 
a guide Jor the yarn, not only puts the twist in, hut also 
by its lagging behind the spindle, winds the yarn on the 
bobbin. If the traveller were a fixed guide and secured to 
the ring, the revolutions of the spindle would wind on the 
yarn but it would he without twist, and not only so hut a 
breakage of the yam would occur, as the spindle would, in 
the ordinary course of events, wind on a greatly length than 
the rollers would deliver. Tor instance, a spindle revolving 
at the rate of 9000 revolutions per minute with a ring 
bobbin on it of five-eighths of an inch diameter, would wind 
on J 7,671 inches, hut the rollers would he delivering only * 
dOG’S'l inches per minute. Again, if the traveller were 
secured to the spindle, it would he carried round by the 
latter, therefore no winding would take place ; hut every 
revolution of the traveller would put one twist in the yarn. 
In this case, breakage of the* yarn would soon occur from 
ballooning, as the twist put in the yarn would be very little 
indeed in excess of that put in in the ordman course of 
events. So that if the traveller were a fixed guide, it would 
be a complete failure ; as in the one case we should got all 
winding and no twisting, an<J in the other case we should 
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get all twisting and no winding. Tat by making the trav- 
eller a moveable guicta, both operations f\re performed to- 
gether, which is an essential feature tor the success of the 
ring frame. The traveller puts the twist in the yarn, and 
guides it on to the bobbin and causes the yarn to be wound 
upon the bobbin by its lagging behind the revolutions o^ 
the spindle. To bo more plain, if a lighter traveller were 
put on, the yarn would he able to drag it round more easily, 
and the consequence would be more twist per inch, hut less 
winding and a greater ballooning. Again, in the case of a 
heavier traveller, the yarn would not he able to drag it 
round so easily and there would be more tension on the 
yarn, and, therciore, the ballooning would be loss, and would 
perhaps disappear altogether. The traveller being heavier 
and the yarn less able to drag it round, its delaying action 
would he greater, and, therefore, more winding on of the 
yarn would take place, hut less twist ; and if the strain 
were too great by the heavy travel lei', breakage of the yarn 
would soon occur. The twist per inch, put in by a lighter 
or heavier traveller may appear a serious matter but as 
will he seen by the calculations, the percentage is very 
small. A light traveller will cause ballooning, while a 
heavy traveller will stop it. 

Traveller. Clearer. 

A small projection known as the traveller clearer is se- 
cured to the ring rail by a screw, in such a position that 
the traveller in its re volutions' round the ring just misses 
coming in contact with it, and in consequence any fibres 
that adhere to the traveller pre caught by it, and the trav- 
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eller passes on its way Treed from these fibres. It is well 
known that when*maqhines in a cotton mill are working, a 
goyd many fine fibres are always flying about, and in the 
ring r«om som3 of them would naturally fall upon the ring 
and would ac<vimulate and interfere with the traveller by 
clogging its action. 


Ballooning. 

Ballooning is the bulging or flying outwards of the 
thread during the operation of spinning. The greater the 
balloon the loss tension there is on the yarn ; the smaller 
the balloon the greater is the tension on the yarn. It 
is therefore necessary to adopt balloon plates *or balloon 
separators, in order to prevent the threads coming into 
contact with each other. There is not the same tension 
on the yarn at all points throughout the. building of a set 
of cops or bobbins. For instance, there is greater tension 
when winding is taking place at the smallest diameter or 
nose of tho cop. Consequently there must be least tension 
when winding is taking place at tho largest diameter, or the 
base of the chase. This will be proved from the calcula- 
tions, or it may be seon at any time by an experienced 
person who observos the winding at the two points. 

By the adoption of the separators shown in the illustra- 
tion, great speed is obtained* with a greater production, 
since lighter travellers can be used with them than without 
them. 

This is true of all separators, as no traveller will give 
the same balloon when winding-on the small diameter, as 
when winding-on the large diameter of the bobbin. It is 
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also claimed that the separator gives more regular twist, 
and hence a stronger yaVn, and greater length of yarn on 
the bobbin at each doffing." It is readily thrown back 
during the operation of doffing, and replaces itself auto- 
matically. 



(Brooks & Doxey, Ltd.) 

Fro. G. — Balloon Separators. 

In Position. Out of Position. 

There is a firm of machinists which claims to be able to 
make a 1-J inch diameter bobbin in a ring frame of only 
inch gauge. In this case the separator (which rises and 
falls with the lift) is mounted independently of the ring rail 
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but at the same time receives its motion frpm the rocking 
shaft. By applying vertical rods' to eanh of the rocking 
levers, separate from the ordinary lifting pokers, a suitable 



(Brooks & Doxuy, Ltd.) 
Fio, 7. — Balloon Separators. » 

Out of Position. 


support is provided for a rod thSft extends the ’vhole length 
of the frame. To this rod the separators are fixed with'set 
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screws at distances suitable to tfne gauge of the spindle. 
The movement of the rucking levels is' transmitted to the 
separators through the vertical rods mentioned, but as, the 



(Brooks & Doxey, Ltd.) 
Fig. 8. — .Balloon Separators. 

In Position. 

point of connexion is nearer the fulcrum than the lifting 
poker, the stroke is comparatively less. By acting inde- 
pendently cf the ring rail*, the separators are arranged to 
work ,01086 to the bobbin when the latter is full. 
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In order to facilitate the doffing airangements, the rod 
carrying the f-qparrtors is connected by levers to the shaft 
for lifting the throad boards, so that when the latter is 
turned upon its centre, the whole of the parts rhQve 
simultaneously. The same firm of machinists supplies, 
when required, iron lingers in place of the ordinary flap 
boards, to carry the thread guides. These iron fingers aro 
mounted and capable of swivelling upon a shaft which 
extends along the front of the frame. Each finger can ho 
lifted independently of its neighbour, as is the case with 
the ordinary thread board. 

When the guides have all to f»e raised for doffing 
purposes, the aid of a corresponding number of small pro- 
jections under each of the fingers is brought into requisition. 
These projections are secured to the shaft with sot-screws 
and support each finger when in working position. When 
the shaft is turned upon its centre by the operative, the 
projections turn with it and each one moves the finger it is 
supporting, and hy so doing the thread guides are moved ( 
out of the way for dolling purposes. 

The New Patent “ Finger-Rpace ” Separator. 

As is well known the application of separators for in- 
dividually separating the threads to prevent them from 
interlashing into each other during the ring-spinning pro- 
cess has become almost universal. 

As manufacturers of ring-spinning frames, Messrs. 
Howard Bullough, Ltd., are accredited with having more 
separators in operation than any other machinist in the 
trade, and we are enabled to support this assertion by their 
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statement that under a prior patent, by the same inventor, 
over seven milliorf separators wore made* during the life of 
such patent, aud several millions have l)oen made since. 

By this fa<?t alone they have gained a most extensive* 
experience in jhis particular branch, and it has led them 
to the opinion that if it were possible to devise a separator 
which would give greater fingering facility for piecing and 
dolling than hitherto, whilst retaining the other useful 
qualities of a separator, in relieving the yarn of strain at 
the n^) of the leather-covered delivering rollers, giving 
more compression, to the winding, and admitting of a 
maximum number of spindles in a minimum amount of 
space, a most desirable object would be attained. 

At the same time the high anti-ballooning ellieioncy of 
the finger-space separator consists in the fact that any 
two adjacent separators act on the ballooning at a different 
part, in that the one separator operates on the upper por- 
tion of the balloon and the next separator operates on the 
lower portion of the same balloon, whereas in the old type 
any two separators operated on one and the same part of 
the balloon, thus showing that the finger-space separator 
is twice as effective in anti-ballooning as the old type ; 
and being manufactured from highly polished steel, and 
electro-plated, is of neat appearance, with less than half 
the usual weight for the ring rail to operate. 

What is most important in this sepai%tor in comparison 
with others, is that it provides more finger room. The 
maximum amount of space is obtained for th*) lower portion 
of the separator on its convex side, so that it can practi- 
cally be almost touching the ftill bobbin a»d therefore* 
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obviously making the remaining space on the concave side 
available a^ linger took.. Burtlyrnfore, this separator 
forms a guide and guard for the knuckles of the finger, and 
thus prevents the operator from breaking dbwn the tmd of 
the bobbin advent to that which is heing f attended to. 

This new device therefore lull \ deseives the appellation 
of a free-lingering se])arator without the loss of any of 
the advantages appertaining to am separator hitherto in- 
vented, and it only needs to he seen iu operation to confirm 
all that has been said foi it. 

The makers am so assured ol tlufc advantages of this 
linger space separator that they are prepared to offer to 
supply a # eomplete set for a ring frame, which if not satis- 
factory after a month's trial they will take hack, without 
expense to the spun ler ; and, notwithstanding the success 
of their olu t \ pe of separator they are so confident in the 
surpassing (jualities of the lingei -space separator that 
they are willing to replenish their customers frame with a 
set ol the now t) pe on approval. 

We max also add that British and foreign patents have 
been taken out for the finger-space separator in the prin- 
cipal cotton -spinning countries. 

Tiie Spindles. 

The spindles of a ring frame are examples of accurate 
workmanship, atjd few things connected with cotton- 
spinning machinery have more fully occupied the attention 
of inventors ipid machinists than the construction of the 
ring-frame spindles and the hearings in which they work ; 
for, howevpr well a spindle is made with regard to both 
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quality of steel and finish, it cannot be exjpected to last ' 
Long, or to produce fto^ results, the arrangements for 
lubrication arc defective and life spindle- bearing is not well 
protected from dirt and grit. 

I iFUKrCATION. 

Different methods have been adopted by various machin- 
ists for supplying the luhricmt to these spindles. In one 
arrangement the oil cup'cin be readily detached tor (‘.lean- 
ing and* refilling purposes, and when it is replaced the 
reservoir containing tjhe oil is well shielded from the fluffy 
cotton which is always flying about the spinning machines. 

In order to apply the cup, the holster is prolonged some 
distance below the end of the spindle and its hearings, and 
its lower portion is hollow and open at the bottom. The 
cup is made in the form of a tube with a closed end, the 
exterior diameter corresponding with the inside diameter 
of the bolster, and it is turned so as to slide freely therein. 
When the cup has been refilled with oil it is passed up 
into the lower end of the holster and secured thereto by a 
bayonet joint ; the oil then surrounds the lower end of the 
spindle-bearing and lubricates both it and the spindle. 

When the spindle is at work, the provision made to 
guide the oil in its proper course prevents any portion of 
oil flying out radially at that point of the spindle where the 
flange of the wharve overlaps the hollow |)art of the holster. 

In another method lubrication can be applied while the 
spindle is in motion. The spindle receives jjks supply in a 
recess just below the wharve which is provided with *an 
oil socket which is jjufc into the* pedestal at tjie top and* 
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fits into the same with *up taper. The socket can be re- 
moved for chaining put^ leaving the federal fixed in the 
rail in its original position centrally to its spinning ring, 
and as set by tht; frame erector. This s])indle is provided 
with a neat holding-down catch, which is arranged so that, 
with the thumb in trout and the forefinger at the hack, 
the catch may he lifted and the spindle grasped and raised 
out of its socket by one hand only. 

In another method of .applying the lubricator, a boss is 
formed, Jaaving a rectangular projection at one side. With- 
in this boss is an annular groove, and running through its 
base is a series of small holes through which commun- 
ication is established with the oil space formed# in the 
bolster. When the spindle is working, its sleeve covers 
the top of the annular groove, hut when it is desired to 
introduce a fresh supply of oil tin* spindle is raisfd a little 
without removing the spindle hand from the wharve. The 
oil is then poured into the groove and finds its way through 
the holes in the base of the groove to the oil space in the 
holster. A slight tapping of the spindle holder is sufficient 
to release the spindle and allow it to fall into working posi- 
tion again. The revolving action of the spindle causes 
the oil to circulate from the lower cavity part of the bolster, 
well up and in close contact with the spindle blade, over 
the top of the edge of the inner hush, returning again to 
the well along the inner surface of the bister. The upper 
part of the bolster is* made of a suitable height to prevent 
the overflowing of the oil down the outer surface. 
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The PoKfiAs. 

The pokers 'are long rods upow \tfhich the ring rail is 
secured and carried ; their Ibwer ends are connected with 
the rocking shaft, and the ring rails rest upon them at 
intervals along the frame. The pokers fdide vertically in 
bushes fixed in the spindle rail : their lower ends being con- 
nected by the levers to the rocking shaft, in order to give 
the upward motion to the ring rail and to allow the balance 

weights to return it 
to its initial position 
for the succeeding 
layer. The method ( 
of operating the 
pokers on the ring 
rail so as to give a 
reciprocating mo- 
tion for building the 
cop, is very simple, 
and in most modern 
ring frames there is 
a similarity of con- 
struction. The prin- 
cipal mechanism 
employed consists 
of a cam, actuating 
(H^vard Bui lough, Ltd.) a l oveVf on the end 

Fig. 13. — Adjustable Poker Foot. . . . . . . , , 

* of which is attached 

a chain leading to levers that act upon the lower ends of 

thtf pokers. The speed of the cam is regulated to give such 

a motion to the ring railf as may be suitable to the counts 
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which aro being spun'; anti* any alteration in tlu: speed 
of the front roller const*] u^nt upon a eh ah go (tf the counts 
also causes a similar alteration ii^the s])ecd of the cam. 

The cam is so shaped as to give an upward motion to the 

ring rail slower than the downward motion, and bv this 

% 

action is obtained the binding thread on a ring frame similar 
to that on a mule. If it were not for the binding thread, 
either on mule or ring frame, the yarn would easily rub off, 
and would also wind off very irregularly. 

At the completion of each laser or lift, the new layer is 
started higher up the bobbin, consequent upon the action 
of the tumbler catch which forces round the ratchet wheel 
and so turns the bowl which winds on a portion of the cjiain ; 
and this action of the tumbler continues throughout the 
building of a set of bobbins or cops. By careful adjustment 
of a set-screw, the number of teeth which the tumbltr catch 
must move at each lift can be regulated. 

The ring rail is not lowered by the action of the pokers and 
nhe levers that operate the latter, it being only the lifting of 
the rail that is operated by the pokers. The lowering of 
the rail is effected by its own weight, together with a series 
of balance weights arranged for that purpose. 

The rocking shafts that operate the pokers are connected 
by strong coupling rods, so that each poker is firm and the 
action on the whole is simultaneous. 

Weighting of Rollers. 

There are two systems of weighting on a ring frame, lever 
weighting and dead weighting. Lever weighting is very 
similar to that used in mule-spinning. In the dead- weight 
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method, the weight” hangs fPowi a hook or saddle placed over 
tlae middle of the front Jeather-cove red roMers instead 
<jf a separate weight for each ho<jk or saddle, as on a mule, 
the weight is made twice the size and long enough to go 




DIAGRAM Oh TRAVERSE 



(Brooks At Doxey, Ltd ) 
Fig. lS.-j-Rollcr Traverse Motion. 

cross the frame, so that the other ond hangs from the front 
rather-covered roller on the other side of the frame. 

On account of the ease with whi^h the operatives can be 
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taught to work on the ring frame,* and the comparatively 
small skill rgquimt by the ovorlookpr to keep it in order, the 
ring-spinning frame ^ias pertaihly made very rapid strides 
both in this and foreign countries. One great objection to 
the ring frame, viz. its inability to spin on the bare spindle 
has been overcome ; but to be a commercial success, it must 
have a production equal to a ring frame using bobbins and 
must build up as compact a cop as the mule, and one that 
can bo as easily prepared for the market. 

For the successful working of any machine few things are 
necessary : good material, good lubrication, cleanliness, 
and attention on the pai t of the operative. 

In conclusion, this brief description will enable the student 
to grasp the various details of the machine, and thereby be 
able to understand the following calculations : — 

* PuiTuriAits on 1'oinin.A or a Kino Emir. 


Tin-ioller wheel 

do teeth 

Barge compound wheel 

120 „ 

Small compound wheel (or twist) . 

44 „ 

Front-roller wheel 

80 „ 

Tin -roller diameter 

10 inches 

Spindle- wharve diameter .... 

7 

Front roller-pinion wheel .... 

18 teeth 

Crown- pinion wheel 

120 „ 

Change-pinion wheel ..... 

40 „ 

Back -roller wheel 

50 „ 

Back roller-pinion wheel (friving carrier) 

21 „ 

Middle roller-pinion wheel (driven by carrier) . 

16 „ 

Diameter of fjont roller .... 

1 inch 

Diameter of back roller . . . • . 

1 „ 

Diameter of middle rolle? .... 

l »* 

Ratchet <r builder wheel .... 

40 teeth 

Counts or hank being Bpun .... 

82’s 

Counts of roving used # 

4’s 
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CAlGitf RATIONS. 


•fiiUe 1 . 

To find tlie counts or han£ of yarn when wrapping. 
For a dividend take as many 100’s as you have yards and 
divide by 12, and^use the product for the dividend. For a 
divisor take the weight in grains. Proceed as in simple 
division. The answer will he the counts oPyarn. 

Mxamph. 

If 12(f yards or 1 lea of yarn weigh 31 grains, what are 
the counts? 


120 ^x 100 

127 31 


- 32 counts. 


Remarks . — This rule applies to any length of yarn. 

For instance, if 80 yards of yarn weighed 24 grains, thon 


100 x 80 
f 2 x 24 


- 27 -7 7 counts. 


Rule 2. 

To find a change-pinittn whoel when changing from one 
hank to another. For a dividend multiply the existing 
hank by change wheel on. For a divisor take the required 
hank. The answer will be tho change wheel required. 

Example. 

If a ring frame is spinning 32 's with p*40 change-pinion 
wheel on, find wheel required spin 50’s. 

^ x — 25 6 wheel required*. 

50 * 
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This rule is very simple aud^t tlwf sarfio time the com- 
monest rule of a cttton mill. 

• • 

Pule 3 ' 

To find a chance-pinion wheel when the hank roving is to 
be chanced. For a divideud multiply tlic* counts beinc spun 
by the hank roving to he supplied, and by the chance-pinion 
wheel now on.* 

Fora divisor multiply the hank ie<pured lo he spun In the 
hank roviuc now being supplied.' The answer w ill he the 
change-pinion wheel required. 

I'li (unplc. 

4 

if a n*ng frame is spinnmc 32 s from a 4-hank roving and 
with a 10 change-pinion wheel, and is required to change 
to 4G’s from a -Vhank roving, find inquired chang(‘ pinion. 

32 £ 5 x 10 r-o o-ii -1 

o4*/h or say 3o wheel returned. 

It) x 1 

This rule is not often required, as if does not pay in cotton 
spinning to he continually changing the hank of roving. 

Rule, 4. * 

To find a change pinion, to produce the same hank 
when the front roller-pinion wheel is changed. For a divi- 
dend multiply front-roller wheel on, by the change-pinion 
wheel on. For a divisor take front-roller pinion to be put on 
or geared. The gmswer will bo the wheel required. 

hAjamjilc. 

If a ring frfcme is working with an 18 front-roller pinion 
and a 40 change pinion, and you wish to change the 18 for 
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a 21, find change pinToq required without changing th6 
counts. 


lfi * 40 
21 


=*..34. 


This rule is very useful when one has not a very plentiful 
supply of change pinions. For instance it might he neces- 
sary to put another frame on 32’s, while there are no more 
spare 40-pinions, hut if the front-roller pinion is a double 
one of 18-21 teeth by gearing with the 21 , 32’s could he spun 
with a 3^- pinion wheel. 

Again if the gearing he 18 and the teeth either break or 
become badly worn, the 21 gear can ho used and the stop- 
ping of the machine for the purpose of putting on a new 
pinion wheel avoided. 


Llule o. 

To lind a change- pinion wheel, when you ctotuge the 
back-roller wheel, and to produce the same hank. For a 
dividend multiply the hack-roller wheel to he put on by the 
change wheel you have on. For a divisor take the back- 
roller wheel on. The ayswer will be the wheel required. 


Example. 

If a ring frame is spinning 32’s with a 40-pinion and a 
50-back roller, and you wish to change the 50 for a 45 
back-roller wheel, find change pinion required. 

^4“ = ^ wheel required. 

This is a useful rule when there is a shortage of pinion 
wheels. It enables the operator to spin the same couyts 
3 
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on one ring frame as on another^ though- the same wheel 
is not available. n 

ll’fle 6. 

To find a change-pinion wheel to produce the same hank 
when the crown wheel is to he changed.,, For a dividend 
multiply the crown wheel to he put on by the change- 
pinion wheel now on. For a divisor take crown wheel 
now on. The answer will he the wheel required. 

Example. 

If a ring frame is spinning 32s with a 40 change pinion 
and a 120 crown wheel, and it is desired to change the 
120 crcAvn wheel for a 110 crown wheel, find change 
pinion required. 

41) x 110 = w y iee ] required. 

120 1 

This is a very useful rule hut not often needed. For 
instance, it will ho found useful in cases where teeth get 
badly worn or broken, and there is no wheel of the samo 
number of teeth, hut one of a different number; the use 
of the rule will save stoppiug the machine until a wheel 
can lie obtained from the machinist. Tt is also useful in 
extreme changes. For instance, a certain quantity of very 
coarse yarn might be wanted, so coarse that no pinion is 
large enough, but a smaller crown wheel will assist in 
spinning the counts required. 

First find pinion roquiretj, to spin the presont counts and 
then proceed as per Kule 2, to find the required pinion for 
the, required counts. 
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Rule 7. 


To find the draft- in t the rolled of a ring frame or total 
draft. For a dividend multiply the number of teeth in 
crown wheel l*v number of teeth in buck-roller wheel and 
by the diameter of the front roller. (In all the following 
calculations where diameters are mentioned these are takon 
in inches) For a divisor, multiply the* number of teeth 
in the front-roller pinion by the number of teeth in the 
change pinion and by the diameter of the back roller. The 
answer will he the total draft. 

Note . — If the front and back rollers are of the same 
diameter, thev may he left out of the calculation. If not 
the same diameter, they must Ih» reduced to Jill of an inch. 

For instance /t,hs would he !;ths, and multiply by (5. 
For ‘tbs by 7 ; but for I inch multiply In S. 


Km hi pie. 

On a ring frame the crown wheel contains 110 teeth, 
the hack-roller wheel 50 teeth, and the front-roller pinion 18 
teeth the change pinion 40 teeth, and the front roller is 1 inch 
in diameter and back roller ;ths inch in diameter. Find 
total draft. 


110 x 50 x 8 
ITTx 40 xT 


— 8’ 7 total drait. 


This will he found to be a very useful rule in all cotton- 
spinning machines. 


E.rafhple. 

On a ring frame the crown wheel contains 120 teeth, 
the back-roller wheel 50 teeth^ and the front pinion 
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teeth, the change pinion 40, and^'hd front and hack rollers 
are 1 inch in diameter. Find total draft. 


120 x 30 
18x40 


- 8-3 


Bale 8. 

To find a draft wheel or change wheel. For a dividend 
multiply the nunJber of teeth m the crown wheel by the 
number of tooth in the back-roller wheel and by the dia- 
meter of the front roller. For a divisor multiply tho num- 
ber of teeth in the front-roller pinion by the draft roquired 
and by the diameter of back roller. The answer will he 
the draft or change wheel. 

Exam }>le. 

If on a ring frame the crown wheel contains 120 teeth, 
the back-roller wheel 50 teeth, and tho front roller-pinion 
wheel 18 teeth, and the draft required is 8*3, the front 
and back rollers being 1 inch in diameter, find change 
pinion roquired. 

V°- X 4 = 40 wheel .required. 

18 x 8-3 1 

Note . — If the draft is left out of this rule, a constant 
number is obtained which, if divided by the draft, will give 
the draft wheel required and vice versa. 

Example. 

120 x 50 . 1Q o q , , , 

— — = doom constant number. 

18 

From the constant number find change wheel to give 
8 3 draft. 


333-3 - 8 3 • = 40 change wheel. 
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These rules'on Srafi will be found to he very useful, 
good spinning an<J a good cjuahty t)f ytfrn depend to a 
certain extent upon tlfe dr*ft. That is, no matter how 
good the qualify of the material supplied, it is certain to 
lose some of its qualities if overdralted ; although it is not 
possible to fix a rule by which we can sav that any yarn 
spun with more than say 9 of a draft, has been ruined or 
spoiled i»i the process. 

The finer the fibres of the cotton used, the longer will 
be th^staple and tin* draft may be greater. On the con- 
trary, the coarser the fibres of the cotton used, the shelter 
will be the staple ancl, therefore, the draft must he less. At 
the same time the shorlet the fibres of the cotton used, the 
closer must the rollers he set, and vice versa. 

This statement is true in every detail, but though true, 
I have known many that have been misled bynfc. 1 have 
met not only operators but officials who did not know 
what draft was. Their idea of draft was, that if there 
were {th of an inch of space between the front and middle 
rollers there was Jth of draft in the roller. Some of 
these were officials of many years’ standing. 

If such were the case, and one were spinning 3i3’s from 
a 4-hank roving, and from Rule 7 one found a total draft of 
8 - 73 on changing to say 16’s from the same hank roving, 
one would find from the same rule about 4 - 30 of a draft, 
which would from their theory he incorrect, because it 
would not be rtec^ssary to open or close the rollers. 
Hence arises the plain question, What is the draft as it is 
known in cotton-spinning machinery? Tift draft in any 
cotton-spinning machine is determined by the proportion 
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in fineness between the material necgived anci the material 
delivered. 

Take the ring-spinning ii*ame Tor an example ; this 
receives its roving at 4 hanks to the pound, and delivers 
its yarn at 32 hanks to the pound. 

32 ~ 4 = 8 of a draft. 

It is not, however, the case that a 4-hank roving is a 
correct 4 hank as stated ; generally Jth of a hank on the 
coarse side is allowed for loss in the'rollers, etc. 

Again, although the draft in the roller is the number of 
times it delivers its material finer than '4 receives it, it may 
also he explained as follows : it is the proportion between 
the front-roller revolutions and those of the back rollei. 
Tor instance, while the back roller revolves once the front 
roller must revolve over H! tunes, if there is a draft of 8*3, 
when both are of one diameter. 

When the hack and front rollers are not of the same 
diameter, draft may be summed up as follows: if is tho 
number of times that the surface speed of tiro front roller 
exceeds that of the back roller. «This last explanation 
will apply to any machine, by using feed and delivery 
terms in the place of rollers. 

Hide 9. 

To find a ratchet, builder, or star wheel when chang- 
ing from one ban# to another. Tor a dividend multiply 
square root of hank required by the wheel now on. Tor a 
divisor take square root of present hank. The answer wall 
be the wheel required. 
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If a ring frame is spinning 32’s with a 40*ratchot wheel 
.and you are required to change ft to 40’s, iiud ratchet wheel 
required. 

Scyiare root of 32's is 

Square root of 40’s is (i\‘32. 

0-32 x 40 . . . . . , 

= 44 wheel required. 

ly 60 

This rule is a useful one and is required for every change 
of counts? 

There is a dill ere net; of opinion whether the rule should 
# be worked by square root or by simple proportion. Some 
work it one way and some the other, and then correct the 
wheel after the first doffing, if it is not to their liking. 
Those who favour the method by proportion generally put 
as many teeth on the ratchet wheel as they take off the 
pinion, when changing from one hank to another. 

Rule 10. 

To find the twist (or turns per inch) in the yarn. For 
a dividend multiply the rihmber of teeth in the front-roller 
wheel by the number of teeth in the large compound wheel 
and by the diameter of the tin roller. For a divisor mul- 
tiply the number of teeth in the small compound wheel by 
the number of teeth in the driving wheel on the driving 
shaft, and by the diameter of the spindle wharve, and by 
the circumference o? fi;ont roller. 

Example. 

If on a ring frame the driving or tin-roller wheel coi> 
tains 3o teeth, the large compound wiieel 120 teeth ^the small 
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compound wheel (or twist w Intel)" 4 4 teeth, and the front- 
roller wheel *80 teetk ; the front roller i inch diameter, 
which is 3-1416 iu circumference, the tin roller 10 inches, 
in diameter, and the spindle wharve* ;th inch in dia- 
meter ; find turns per inch. 


Ex 


80 x 1 20 x 10x8 
35 x 14 x 3-1410 x7 


22-67 


Dimsiu. Dividend. 

35 x 14 X 7 X 3' 1410 ’ 80 x 120 xl()x8 

This rule is necessan m ring spinning, as to a certain 
extent the strength ol the yarn depends upon the turns 
per inlh. 

This general method of ascertaining the twist is not 
exact (although near enough for practical purposes), because 
the traveller does not revolve quite so quickly as the spindle, 
or, as explained before, there would be no winding; to put 
it more plainly, for every revolution lost by traveller one 
turn or one twist is lost, and supposing it were winding 
on the large diameter of 1J inches, the circumference 
would be 3 ,( J270, or close upon 4 inches, so that one twist 
would be lost in about 4 inches, and if winding on the 
small diameter of |th inch, the circumference would be 
1-9635, or say 2 inches, so that in the latter case it would 
lose \ turn per inch, and in the former J turn per inch, 
the percentage pf which is very small. 
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.Ityle 11 . 

To find the turns pf the spindle fortme turn (or revolu- 
tion) of the front roller. 'For t dividend multiply the num- 
ber of teeth in frhe front-roller wheel by the number of 
teeth in the large compound wheel, and by the diameter of 
the front roller. For a divisor multiply the number of teeth 
in the small compound wheel by the number of teeth in 
the driving wlioel and by the diameter of the spindle wharve. 
The answer will he the. turns of the spiudlo to one of the 
front rfliler. 


, Example. 

On a ring frame the driving wheel contains 35 teeth, 
the large compound wheel 120 teeth, the small compound 
44 teeth, and the front-roller wheel 80 teeth, the tin roller is 
10 inches diameter and the spindle wharve is Jth inch dia- 
meter. Find number of turns of the spindle for one turn 
of the front roller. 


80 x_ 120 x_10 x_8 
35 x 44 x 7 


71*24 turns. 


This is a useful rule but one not often required. It is 
used when making out specifications. 


Rule 12. 

To find a constant number for twist. For a dividend 
multiply the number of teeth in the front-roller wheel by 
number of teeth 4n # the large compound wheel and by the 
diameter of the tin roller. *For a divisor multiply the 
number of teeth in the driving wheel by Jhe diameter of 
the spindle wharve and by the circumference of the front 
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roller. The answer will be tluysowstaVit number for twist, 
which, if dividjpd bp the turns required, will give the twisff 
wheel required. 


Example. 

On a ring frame the driving wheel , contains 35, the 
large compound wheel T20, the small compound wheel 14, 
the front-roller wheel 80 teeth, the tm roller is 10 inches 
diametoi and the spindle wharve ‘ th inch diameter and 
circumference of front roller 3*1 4 Hi inches. Find constant 
number. 


HO x 120 x 10 x H 
(3*1416 x 35 x 7 = 700 (>020) 


007 *8 constant number. 


This t i\\ be found a very useful rule, and many prefer 
to work from it the required twist wheels and make out a 
sort of ready reckoner for reference. 


Hide 13. 

To find a twist wheel from the constant number. For 
dividend take the constant numbor ; for a divisor take 
turns per inch required. The answer will be the wheel 
required. 

Example. 

If a ring-frame twist constant number be 997’8, find 
twist whoel to give 22*67 turns per inch. 

997’8 -r 22-67 = 44 wheel required. 

Rule 14. 

To find a twist wheel witltout using the constant number. 
For a dividend^, multiply the number of teeth in the front- 
roller whoel by the number of teeth in the large compound 
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wheel, and by the dwmqjier of the tin roller. For a 
divisor multiply the number of teeth in tl^e driving wheel 
by the turns per inch ^required, by the diameter of the 
spindlo wharve and by the circumference of front roller. 
The answer will be the twist wheel required. 

Example. 

On a ring frame the driving wheel contains 35 teeth, 
the large compound wheel 120 teeth, and the front-roller 
wheel 80 teeth, the tin i oiler is 10 inches diameter, the 
3pindle wlArvo ;th inch diameter, and the circumference 
of the front roller 3*1416 inches. The turns per inch 
required are 221)7. Find twist wheel to give those turns 
per inch. 


3-1416 

80 

35 

120 

157080 

9600 

04248 

10 

109*9560 

96000 

7 

8 

769*6920 

768000 

22*67 


53878440 


46181520 

15393840 

15393840 


17448*917640 
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17148-91) 7G800000 (4-f wheel required. 

69795G4 

-• 

7004360 

6979564 

24796 

This rule gives a check against the two previous rules, 
and it is as {veil to he able to prove the calculations before 
putting them into practice. 

Rule 15. 

To find a twist wheel in changing from one hank to an- 
other without using the constant number. For a dividend 
multiply the square root of the hank now being spun by 
the twist wheel on. For a divisor take square root of hank 
required. The ansuei will be the twist wheel required. 

Example. 

A ring frame is spinning 32’s with a 44 twist wheel, 
aud it is required to change if to 40’s. 

Find twist wheel required. 

Square root of 32 is 5*60. 

Square root of 40 is 6*32. 

5-66 

44 

2264 

2264 

6'3£) 249-04 (39 wheel required. 

1896 

5944 

5688 

25(f 
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This rufie is commonly fise# when changing from one 
hank to another. Some, however, prefer £o m-jfke a ready 
rqpkoner, and when changing to roifer to the turns per inch ; 
opposite the turns should bo the twist wheel to give those 
turns. 

Rule, Hi. 

To find the revolutions of front roller per nynute. For 
a dividend multiply the revolutions of the driving shaft by 
the number of teeth in the driving wheel and by the num- 
ber of teetl! in the small compound wheel. For a divisor 
multiply the number of Jeoth in the large compound wheel 
the number of teeth in the front-roller wheel. The 
answer will be the revolutions of front roller per minute. 

Example . 

On a ring frame the driving shaft is making 787*<j revo- 
lutions per minute, the diiving wheel contains 35 teeth, 
the small compound wheel 44, the large compound wheel 
,120, and the front-roller whoel 80 teeth. Find revolutions 
of front roller per minute. 


80 

787-5 * 

120 

35 

9600 

39375 

Divisor 

23625 


27562-5 


* 44 


1102500 

1102500 


12127500 
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9600) 12127500-0 26-35 revolutions ’of front 
9600 roller. 

2527* 

19200 


60750 

57600 

31500 

28800 

27000 

19200 

7800 

This rule is necessary, because the person in charge of 
the n^ichines should know at what speed the front roller 
is working. 

Tilde 17. 

To find revolutions of the spindle per minute. For a 
dividend multiply tin*. nunibeT of revolutions of tho tin 
roller per minute by diameter of the tin roller in inches. 
For a divisor take diameter of the spindle wharve. The 
answer will be the revolutions of the spindle per minute. 

Example . 

If on a ring^frame the driving shaft is making 787*5 rev- 
olutions per minute, tfie diameter of the tin roller being 
10 inches •and diameter of spindle wharve ‘ th inch. Fmd 
revolution of spindles per minute. 
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797-5. 

10 

• 

787o*0 

• 8 

7) 6.1000 0 

9000*0 revolutions per mivuta. 

This nilo is necessary iti cotton s})iunin^, as the person 
in charge should know at what speod the spindles aro 
revolving. 


7 title 18. 

To find production in hanks or pounds per spindle, b’or 
a dividend multiply revolutions of front roller per minute 
by the circumference in inches and by the number of 
minutes worked, allowing 10 per cent for stoppages. Tor 
a divisor take 86, that being the number of inches in 
one yard, and 840 the number of yards in a hank. The 
answer will be the numbe* of hanks per spindle. This, if 
divided by the counts, will give the w T eight per spindle. 


Example. 

If the front roller of a ring frame is making 126*32 
revolutions per minute and is 1 inch in diameter, working 
55 hours per w^eek. Vind production in hanks and lbs. 
allowing 10 per cent for stoppages. 
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3'Utf 

120-32 


62332 

9424H 

188496 

62832 

31416 

396-846912 


23810-814720 

55 


119054073600 

119054073600 


1309594-809600 

90 


100) 117863532-864000 


12) 117863532864 


3) 98219-61072 

840) 32739-87024 (38-97 hanks per spindle. 
2520 

7539 

6720 

8198 

-7560 


6387 

5880 


507 
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Hailes per spindle divided by the counts, will give lbs. 
per spindle. 

38-97 -r 32’s = 1 -21* lbs. per spindle. 

This rule is necessary, as an overlooker may be called* 
upon to state whether he can spin a certain number of lbs. 
of a given counts in a certain time, or by a given day, and 
unless he he acquainted with the amount* his machines 
are capable of producing he cannot answer the question ; 
he may ^uess, but guessing is very risky at times, because 
if the order is not completed in a given time it might he 
cancelled and his firm would have a certain amount of 
yarn left on hand until another customer was found for it. 
And again the firm would lose the confidence of flie cus- 
tomer and might also lose his custom. 

Rule 19. 

To find the number of inches delivered per minute b> 
the front roller of a ring frame. Take the number of 
revolutions of the front roller and multiply it by the 
circumference in inches. • The answer will be the number 
of inches delivered per minute. 

Example. 

The front roller of a ring frame is making 120*32 revo- 
lutions per minute and is one inch in diameter. Find 
number of inches delivered per minute. 

A roller of 1 inch in diameter is 3T416 inches in cir- 
cumference. 


126*32 x 3-1416 = 396-846912 inches delivered. 
4 ‘ 
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This rule is in one sense a«r ale oi‘ production, as will be 
seen from tin previous rule. 

link ‘JO. 

To find the turns per minute lost In a traveller in wind- 
ing on at the smallest diameter on the cop chase 01 empty 
bobbin. For a dividend take number of inches delivered 
per minute. For a divisor take circumference of empty 
liobbin. The answei will be the numbei of turns or 
revolutions lost by traveller per minute. 

Example. 

If on a ring frame the front roller is delivering 396*84 
inches per minute, and this diameter of the cop nose or 
empty bobbin is ^th inch, find turns lost by traveller. 
(Jth inch diameter equals 1*9635 inches in circumference.) 

396*81 1*9635 = 202 revolutions lost. 

Mule 21. 

To find the turns per minute lost by traveller in wind- 
ing on at the base of the chase of a full bobbin. For 
a dividend take the number of inches delivered per minute. 
For a divisor take circumference of full bobbin. The 
answer will be the turns or revolutions lost by traveller 
per minute. 

Example. 

If on a ring frame the front roller is delivering 396*84 
inches per minute and the diameter of the full cop or 
bobbin is 1} inches, fin'd turns lost by traveller. (1J 
inches diame f er equals 3*9270 inches in circumference.) 

396*84 -r 3*9270 = 101 revolutions lost. 
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To find revolutions "of traveller pA- minute" when wind- 
ing on at the nose of the cop or empty bobbin. For a 
dividend take the number of revolutions of the spindle* 
pei 1 minute. Subtract from it the turns per minute lost 
by traveller when winding on the empty hohhin. The 
answer will be the revolutions of traveller per minute. 

hi. i ample. 

A ring-frame spindle is making 9000 revolutions per 
minute and the traveller when winding on at the cop nose 
•01 empty bobbin loses 202 i evolutions per minute. Find 
revolutions of the traveller 

9000 - 202 — H79H revolutions of traveller. 

Hale 2d. 

To find revolutions of traveller per minute when winding 
on at the base of the cop chase or full bobbin. For a divi- 
dend take number of revolutions of the spindle per minute. 
Subtract from it the turns per minute lost by traveller 
when winding on the full bobbin. The answer will be the 
revolutions of traveller per minute. 

hi sample. 

A ring-frame spindle is making 9000 revolutions per 
minute and the traveller when winding dh at the base of 
the chase loses 101 revolutions p%r minute. Find revolu- 
tions of traveller. 

9000 - 101 - 8899 revolutions of traveller. 
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Rub: 24. 

t i 

To find thu* turns por inch put in the yarn on an empty 
bobbin. For a dividend take the revolutions of traveller 
•per minute on an empty bobbin. For a’divisor take num- 
ber of inches delivered per minute liy the front roller. 
The answer will be the turns per inch. 

Example. 

A ring-frame traveller is making 8798 revolutions per 
minute on an empty bobbin, and the front roller is deliver- 
ing 396*84 inches per minute. Find turns per inch. 

8798 39b *84 - 2217. 

Rub 2d. 

To find the turns per inch put in the yarn on a full 
bobbin. For a dividend take the revolutions of traveller 
per minute, on a full bobbin. For a divisor take number 
of inches delivered per minute b\ the front roller. The 
answer will be the turns per inch put in the yarn on a 
full bobbin. 

Example. 

On a ring frame the traveller is making 8899 revolu- 
tions per minute when winding on the full bobbin, and the 
front roller is delivering 396*84 inches per minute. Find 
turns per inch. 

8899 4; 396*84 = 22*42 turns per inch. 

Rule 26. 

To find the percentage of difference in twist per inch 
between empty and full bobbins. For a dividend subtract 
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the turns per in<7h cfti the ^pty bobbin from the turns 
P* r inch on the full bobbin, find multiply by. 100. For a 
divisor take twist per ii*jh o^ the empty bobbin. * The 
answer will be percentage of difference of twist per 
inch between empty and full bobbins. 

Er ample.. 

A ring frame is putting 2iH 7 tun* pt;r inch in the yarn 
on the empty bobbin, and # 2'2'±‘2 turns per inch m the yum 
on a full bobbin. Mud percentage of difference. 

2^17 = x 100 - 22-17 - H percent. 

These rules not only show that then 1 , is a difference in 
the twist per inch put in ring yarn, but also tliat the 
difference is very small, so small that it is almost impos- 
sible to detect it m actual piaetice. 

Kule 10 shows that by the ordinary way of finding the 
turns per inch is attained simply because of the use 

of the revolutions of spindle instead of traveller. If is 
. first necessary to ascertain the revolutions of spindle in 
order to find revolutions of traveller, and both being very 
near to each other, the spindles are generally taken. 

It might be asked, why does the traveller lag behind 
the spindle speed at all? r ^lie answer is because, in the 
first place, ol the friction between it and the ring. And 
in the second place, if the traveller were so light as to he 
dragged round by the ^arn at the same sp&jd as the spindle, 
there would be no winding on o>yani. Therefore, in or- 
der to cause winding on to take place, the ti^iveller must 
lag behind the speed of the spindle For an example wft 
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will take the turns per inch Jyy Buie 10* and the, average 
turns per incji between full and empty bobbins. 

■22-42 + # 22*17 =*41*59 - 3 = 22*29 average. 

22*67 - 22*29 = *38 x 100 -=- 22*29 = 1*70 per cent.* 

45*0111 this last example it will be seen that the per- 
centage of difference is very small, being only 1*70, which 
means a loss of 1 ; turns out of every 100 turns put in the 
yarn, or in other wqrds, instead of the traveller putting 
]00 turns in the \arn, it puts 98] , and as one finds the 
percentage so small, it may be ignored in actual rpractice. 
Hub 27. 

To find the draft between tho front and middle rollers 
of a rhg frame. For a dividend multiply the number of 
teeth in the crown wheel by the number of teeth in the 
back-roller wheel, by the wheel on middle roller and by 
the dia&cter of front roller. For a divisor multiply the 
number of teeth in tho front-roller pinion by the number of 
teeth in the change pinion, by the wheel on back roller 
(known as the back-roller pinion) and by the diameter of 
the middle roller. Tho answer, will be the draft between 
the front and middle rollers. 

Example. 

On a ring frame tho crown wheel contains 120 teeth, 
the change pinion 40, front-roller pinion 18, back-roller 
wheel 50 teeth, back-roller pinion 21, and middle-roller 
pinion l(i teeth, vhe diameter of the frfrut roller 1 inch, and 
diameter of middle roller*; th inch. Find the draft. 

120 x 50 * 16 = 96,000 ~ (18 x 40 x 21 x ;) - 7*25 
the draft. 
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1 To find the draft between the bacfr and* middle rollers 
• • • , 
of a ring frame. For if dividend multiply the wheel on 

back roller drivhjg the double carrier by the diameter of 

middle roller. For a divisor multiply the wheel on middle 

roller driven by the carriei by the diameter of the hack 

roller. The ausxvor will be the draft. 

Example, 

On l ing frame the back-roller pinion has 21 teeth 
and is driving by means of a double cairier, a Jfi middle- 
roller pinion ; and if the back roller is 1 inch diameter and 
the middle roller £th inch diameter. Find the drjft. 

21 x 7 t (K) x H = 128) - 1-148 draft. 

These two rules on draft discover where the draft is and 
to what amount. For instance it was fount? that the 
total draft was 8*3, as per Kule 7. By Hide 27 wo find a 
draft of 7*25 is shown between the front and middle rollers, 
and by Kule 28 1*148 of a draft is shown between the back 
and middle rollers. T^ prove their correctness the two 
drafts must bo multi plied together. 

7*25 x 1*148 = 8*33300 total draft. 

little 29. 

To find number of turns of the spindle to one of the tin 
roller divide diameter of tin roller by diameter of spindle- 
wharve. For a dividend multiply the diameter of the tin 
roller by 8 to bring it to Jth of an inch. For the divisor 
take diameter of spindle- wharve in Jth. The answer will 
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be the turns of the spindle to one of *tke tin "roller without 
any allowance r for pipping of spindle bands. 

Example. 

The tin roller of a ring frame is 10 inches diameter and 
the spindle-wharve ;th inch diameter. '\Vhat will be the 
turns of the spindle to one of the tin rollers? 

10 x # — 7 = ,1 1*42 turns of the spindle. 

.This will be found useful as far as exercise goes, but in 
practice it will be needed only when making out* specifi- 
cations. 

Rule 30. 

To find a twist wheel on a ring frame that has a double 
or compound twist wheel, and to change the gearing wheel. 
For a dividend multiply the present tin-roller wheel by the 
present twist wheel. For a divisor take tin-roller wheel in- 
tended to be geared. The answer will be the twist wheel 
requirod to put the same turns per inch in the yarn after the 
alteration, as were put in before the alteration. 

Example. 

On a ring frame there is a compound tin-roller wheel of 
35 and 55 teeth, and twist of 44, f eeth ; and 35 is at present 
geared, but it is required to change from 35 to 55. Find 
twist wheel required. 

35 x 44 -i- 55 = 28 wheel required. 

* 

This will be found a very useful rule in all frames having 
a compound diving wheel. 
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Tiule 31. 

• To lind number of inches delivered* by fjont roller for 
one revolution of the* tin roller. l^r a dividend take turns 
of the spindle foj one of the tin roller. For a divisor take 
turns per inch. The auswer will be the amount delivered 
by front roller fof one revolution of the tin roller. 

Example. 

On a ring frame the turns per inch being put in are 
22*07 and the turns of ^he spindle for oik* of the tin roller 
are 11*42. hind inches delivered. 

11*12 2*07 - *503, or say, { inch. 

Or the following : — 

For a dividend take the turns of the spindles for one 
of the front roller. For a divisor take turns of the spindle 
lor one of the tin roller. Proceed as in simple division 
and use the answer for a divisor in the second part of the 
calculation. For a dividend in the second case, take cir- 
cumference of front roller. The answer will be the amount 
delivered by the front roller for one turn of the tin roller. 

From these particulars lind amount delivered by front 
roller for one turn of the tin roller. 

1st case. 

% 

71*24 — 11*42 = 6*23, 1st answer and divisor in 2nd case. 

2nd case. 

3*1416 -f- 6*23 = *504, or say \ inch. 

These rules which relate to the amount given out in a 
given time, or to a given number of revolutions, enable tfie 
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operator to understand tin; work that •each section, of the 
machine is accomplishing, and will also be found useful 
when ‘it is required to ‘make out a specification for new 
frames. 

Jiulfi ,‘ 12 . 

lo find the diameter of yarn. For a dividend multiply 
the number of yards in a hank by the counts of the yarn. 
Lxtracl the square root. Then deduct 10 per cent, by 
multiplying In 90 and dividing by 100. The answer will 
be the diameter ol the yarn. Find diameter of l$’s yarn. 

Example. , 

840 x 42 = do 280 
Square 33280 187 root 

1 

28) 202 
224 

367) 2880 187 x 90 - 100 = 

2069 168 diameter of 42’s. 

_3H 

It may be difficult to some to grasp this rule and to 
appreciate its value. The rule jis valuable because it gives 
a knowledge of the number of ends of a certain number of 
counts of yarn which can he put side by side in a 1-inch 
space ; take 42’s for example ; it should be possible to fix 
LG8 ends in a space of 1 ii 4 ch. 

The explanation of the rule is as follows : as there are 
840 yards in a hank, in multiplying this by the counts, 
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the product witl 1)9 # the scjuare from which the i*oot is re- 
quired to lie ex track'd. 

• 7 ?«/g 33; 

To reduce English counts to French counts. Take the 
English counts and divide by 1*18. The answer will he 
the French counts. 

Example, 

Find what 32’s English counls would be 111 French 
numbering. * * 

32 1*18 — 27 French counts. 

To bring French counts to English, multiply by 1*18. 



A Tuna. of Cotton 

Me vsuue. 


, Inches. 

Threads. 

i . 

I Leas. 

Hanks. 

Dnllmgs. 

54 

1 

I 

- 

• 

4,320 

80 

1 

1 

- 

- 

30,240 

500 

7 

1 

- 

004, H00 

ll,20(i 

140 

20 

1 

A TahtjI 

•: of Wek.iits 

to thy the Counts of 

Yarn. 


Grains 

• 

dwt. 

0/. 

n>. 

24 

• 

1 

% 

i 

! 4374 

18 j ’ i 

l 

♦ 1 


’ 7,000 

201 U | 

! 10 

1 
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A TaT'.I.F OF SgUUUSH ANI> UoOTs IV DECIMALS USED FOK 
^AIlUfTB CAH MjATIONH* 


• 

Square Hoot 


Square Hoot. 

• 

Square Root. 

1 

1 

35 

5-010 

• 

08 

8-246 

2 

1-414 

30 

0 

60 

8-300 

3 

1 -732 

37 

0-082 

70 

8-300 

4 

2 

3* 

0-101 

7J 

8-420 

5 

2-230 

30 

0-2 44 

72 

8-185 

• 0 

2-4 tO 

40 

0-324. 

73 

8-544 

7 

2-045 

4] 

0-403 

71 

8*002 

s 

2-828 

42 

0-480 

75 

8-000 

» 

3 

43 

6-557 

70 

8-717 

10 

3-102 

41 

6-033 • 

77 

8-774 

11 

3 -3 10 

45 

0-708 

78 

8-831 

12 

3-402 

10 

0-782 

70 

8-888 

IB 

• 3-005 

17 

0-855 

80 

8-044 

14 

3-741 

48 

0-028 

8] 

0 

13 

3 873 

40 

7 

82 

0-055 

16 

4 

50 

7-071 

83 

0-110 

17 

« 1-123 

51 

7141 

84 

! 0-105 

1H 

4-242 

52 

7-211 

85 

■ 0-210 

10 

4-358 

53 

7-280 

80 

1 0-273 

20 

1-472 

54 

7-348 

87 

i 0-327 

21 

4-582 

55 

7-410 

88 

1 0-380 

22 

4-600 

50 

7-483 

80 

! 0-433 

2B 

4-705 

57 

7-540 

00 

0-180 

24 

4-808 

58 

7-015. 

01 

0-530 

25 

5 

50 

7-081 

02 

0-501 

20 

5-000 

00 

7-745 

03 

0-043 

27 

5-100 

01 

7-810 

04 

0-605 

28 

5*202 

02 

7-874 

05 

0-740 

20 

5-384 

63 

7-037 

06 | 

0-707 

B0 

5-477 

04 

8 * 

07 

0-848 

31 

5-507 

05 

8-002 

08 

0-800 

32 

— 5:600 

06 

8-124 

00 

0-040 

33 

5-744 

07 

8-185 

100 

10 

34 

5-830 


« 1 

• 
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•r>$ 


• 

1 (Ink Lea 

Two Lkas. 

• 

THRE#LE\Sy 

9 Km'ii Lkas. 





« 



Is. 




• 




Divt. 

Gi. , 


Gi 

Dwt. Gr. 

1 >\vt. Gi. 

21 

j 1 

17-00 * 

3 

11*33 

5 5 

0 22*00 

, 2”) 

1 I 

10 

3 

8 

5 — 

0 10 

20 

; 1 

1140 

H 

4*32 

4 13*38 

0 3*84 

27 

1 

13 

3 

2 

4 15*1« 

0 4*11 

28 

1 

11-71 

2 

23 12 

f 11*14 

5 22*85 

23 

1 

JO-48 

2 

20*33 

4 ' 7*11 

5 • 17*33 

.‘50 

I 

3*33 

2 

• 18*00 

4 4 

5 13*33 

HI 

1* j 

8-20 

2 

10*51 

4 0*77 

5 3*03 

22 

1 1 

7*25 

2 

1 1*50 

3 j 21 75 

5 5 

33 

I i 

0*30 

2 

12*00 

3 ; 18*30 

5 ; J *21 

31 

1 | 

5*11 

2* 

10*82 

3 10*23 

4 21 *04 

:sr» 

1 

1*57 

2 

3*14 

3 13*71 

4 18*28 

311 

1 

3*77 

2 

7*55 

3 , 11*33 

4 f 15*11 

37 

1 

3 

2 

0*05 

3 | 3*08 

1 12*10 

' 38 

I ! 

2*31 

2 

4*05 

3 0*34 

4 , 3*20 

33 

I , 

1*03 

2 

3*28 

3 j 4 *32 

4 0*50 

111 

J i 

I 

2 

2 

3 3 

4 , 1 

41 

I . 

0*33 

2 

0*78 

3 , 1*17 

. 1 *50 

42 


23*80 

1 

23*01 

2 23*42 

3 I 23*23 

43 


23*25 

1 

, 22 51 

2 i 21 *70 

3 ' 21*02 

14 

, 

22*75 

1 

21*45 

2 , 20*18 

3 1 18*30 

4(7 


22*22 

1 

20*41 

2 18*00 

3 , 10*88 

10 


21-73 

1 

‘ 13*47 

2 17*21 

3 | 11*35 

47 


21 -27 

1 

, 18*55 

2 , 15-83 

3 ! 13*10 

1 48 

! 

20*83 

1 

; *i7*oo 

2 14*50 

3 1 11 *33 

411 

1 

20*40 

1 

' 10-81 

2 ■ 13*22 

3 1 3*03 

' 50 1 


20 

1 

10 

2 12 

3 ! 8 

51 1 

1 

13*00 

1 

15*21 

2 i 10*82 

3 i 0*43 

52 | 

j 

13*23 

1 

! 14*40 

2 j 3*03 

3 4*32 

; 53 1 


18*80 

1 

13*73 

2 8*01 

3 i 3*47 

i 54 

i 

18*51 

! i 

13*03 

2 ! 7*55 

3 j 2*07 

1 55 i 


18*18 

i 

1 12*36 

2 | 0*5 4 

3 ! 0*72 

! 50 | 

j 

17*80 

1 ! 

! 11*71 

2 5*57 

2 23*42 

. 57 

i 

17*54 

i 

11*08 

2 4*03 

2 1 22*17 

! 58 


17*24 

• i 

10-48 

2 ! ?5*72 

2 j 20*30 

' 53 

| 

10*34 

i % 

3*83 

» 2 j 2*84 

2 13*73 

i 00 

I 

10*00 

i 

3*33 

2 I 2 

! « 

2 18*00 

1 
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Counts of Traveller. 

As regards what counts of traveller should be used for 
certain counts of yarn, speed of spindle, and size of ring, 
no definite answer can be given. The following table will 
give some idea of the general practice. 

Each must use his own judgment as to how far other 
conditions, such as quality of material, etc., necessitate 
variations from the following table. It will be noticed 
that as the ring increases in diameter the weight of the 
traveller also increases. 


Counts oi Yarn. 

Diam. ot Ring, 1^ in. 

Diam. ol Ring, 1 ■/ in. 


Counts ol Traveller. 

Counts o! Traveller. 

2 

16 

15 

4 

14 

13 

o 

12 

11 

8 

11 

10 

10 

9 

8 

12 

» 

7 

14 

7 

6 

16 

6 

5 

18 

5 

4 

20 

4 

3 

22 

3 

2 

24 

2 

1 

26 

1 

1/0 

28 

1/0 

2/0 

30 

2/0 

»/0 

32 

3/0 

4/0 

34 

4/0 

! 5/0 

36 

5/0 

9 /® 

38 

6/0 

7/0 

40 

7/0 

8/0 

42 

8/0 

9/0 

44 

8/0 ; 

10/0 

46 

9/0 1 

10/0 

48 

?9/0 

1 11/0 

60 

11/0 

i 12/0 

62 

12/0 

13/0 

54 

13/0 

14/0 

56 

14/0 

15/0 

58 

15/0 

16/0 

60 

16/0 

17/0 



T^EIE RING-SPINNING FRAME 


A Table of Spindle Gauge#, Diameteus of Rings, job 
Cektain Ranges of Countj. 

~ r “ • T*. ! 

Counts n! Yarn Spimlle Gjihjjc. Diameter of Ring. ‘ 

4 to 20 • 

20 to 40 
Over 40 
Weft 


* Ring-spinning Flume Specifications. 

No. of Frames. • 

To stand in what length, including driving pulleys. 

How many spindles in each frame ? 

Distance between spindles. 

Kind of spindle. 

Speed of spindle. 

Spindle to run twist or weft warp. 

Diameter of spindle wharve 
Length of lift. 

Inside diameter of ring. 

Kind of ring. 

Diameter of bottom lines of rollers : — 

Front, inches usually J or 1 inch. 

Middle, „ „ ; 

Back, ^ M • g h 

If the front line of rollers is to*be case hardened, or only 
the necks (to be case hardened). 

Diameter of the rollers : — 


2 r ’ inches. 


1-j inches. 
1 * ,, 

H „ 
ii .. 
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Front, 

Middle, 

• * >■» 

Back, 

Back line of rollers to have corrugated or common flutes. 

If top line of front rollers to be loose boss, if so extra per 
spindle. 

Conical or parallel top clearers. 

Total draft of fluted rollers. 

Draft from front to middle rollers. 

Draft from middle to back rollers. 

Distance from centre to centre of rollers. 

Front to middle smallest distance . . . inches to open 
to . . inches. 

Middle to back smallest distance . . . inches to open to 
. . . inches. 

Top rollers dead weight for front line is usually about 
7 lh. 

Or all three hues weighted by saddles, levers, and 
weights. 

If middle and back rollers are to be weighted by saddle 
and lb. weight at per spindle. 

How many revolutions of spindle for one of the front 
roller ? 

Or how many turns per inch ? 

What counts will you spin ? 

What hank rowing ? 

Single or double roving 

Will you have one height of creel or two heights ? 

, Creel to be of wood or iron. 


inches 


usually j or i inch. 


u 


inches. 



THE RING-SPINNING FRAME 

If suitable tor iron pegs anc^tm tubes or wood skewers. 
•Single or double tin rollers. 

Diameter of tin rollers. t 

Facing gearing pnd must tin rollers run to right or left? 
Width of frame. TTand of frame. 

Revolutions of lflain or line shalfc per minute. 

Diameter of drum on line shaft. 

Diameter of driving pulley inches, usually lo inches. 
Will frame be driven from above or below ? 
Parent.balooniniz motion Extra. 

Hank Indicators. Extra. 

Rope driving to connect tin rollers with tension screw, 
•etc. Extra. 

Is a complete set of change wheels wanted f<A* each 
frame, or how r many? 

Change wheel wanted. 

Draft pinions No. of teeth to 

Tw f ist pinions No. of teeth to 
The spare wheels supplied with each frame without any 
extra charge are : — 

Draft pinions 4. 

Twist pinions 4 . 

Top rollers 6 . 

When must the frame bt* delivered and how? 

Table of Twist per inch for Ring Spinning. 

Twist x J counts hv 4. 

Weft x J counts dy 350. . 

Weft for doubling x v / counts by 3. 

Hard and extra hard twist b> 5 to 6 . 
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INDEX. 


Adjustable poker foot, *2(>. 

Advantages of the nnj» frame, 4. 

Balloon separators, 14. • 

Balloonnfg, 13. 

Breaking weights per lea in lbs., (51. 

Caleulations, 31. * 

Change pinions, 31 . 

Clearer for traveller, 1*2. 

Constant number of a draft, 33. 

for twist, 41. 

Cotton measure, 59. 

Counts, to find, 31. 

— of traveller, <54. 

— of yarn, <>‘2. 

Diameter of yarn, 59. 

— — rings and spindle gauges for certain eounls, ( 
Difference, percentage of, in twist per inch, 5*2. 
Disadvantage of the ring frame, 0. 

Draft between front and middle roller, 54. 

middle and back roller, 55. 

— total, 35, 

— wheel, 3(5. 

constant number, 3(5. 

Drawing rollers, position of, 7^ 

Driving ring frame, <5. 

— tin rollers, 4. 

English and French counts of yarn, 59. 

• 

Finger-space separator, *1H. 

Formula of a ring frame, 30. 

French to Plnglish counts of yarn, 59. 

Front and middle roller, draft between, 54. 

— position of, (5. 


G9 



INDEX 


70 , 

I*ront roller, turns of spindle to one of, 41. 

revolutions of, 45. * 

« • 

Gauges for spfnftcs for certain oounts, 05. 

Guides, thread, ib 

JIank of yarn, 111. 

Inch, twist per, B9. 

Inches, number delivered per minute, 40. 

— delivered by front roller, one revolution of tin rollei, 57 

Lubncation, 211. 

Method of ascertaining turns per inch, 41, 5:1, 

driving ring frame, 0. 

— tin roller, 1. 

Middle and back roller, draft between, 55. 

9 

Number of inches delivered per minute, 40. 

by front roller, for one revolution of tin roller, 55. 

Percentage of difference m twist per inch, 52. 

Pokers, 20. 

Position of drawing rollers, 7. 

fron^ and middle rolleis, 0. 

rollers, 0, 7. 

Production, 47. 

Ratchet wheel, BK. 

Regularity of yarns, 4. 

Revolutions of front roller, 45. 

— — spindle, 40. 

traveller, 51. 

Ring, 10. 

Ring frame, advantages of, 4. 

— — disadvantages of, 0. 

— ■ — formula of, BO. 

method of driving, 0. 

Rollers, their position, 0, 7. 

— weighting of, 27. 

Roots and squares, table of, 00. 

* 

Separator, finger space, 18. 

Separators, balloon, 14. 

Specification of ring frame, 05. 

Spindle gauges, diameter of rings for certain counts, 05. 
Spindle, revolutions of, 40. 
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Spindlef, 20. • 

Sjjpindlc, turns of, to one of front roller, 41. 

to one of tin roller, 55. 

Squares and roots, table of, 6(^ 

Star wheel, 38. 

• 

Tables of eotton measures, 50. 

weight to try the counts of yarn, 50. 

— — squares and rBots in decimals 00. 

breaking weights per lea in lbs., 61. 

— — counts of yarn, 02. 

counts of traveller, 04. • 

spindle gauges, diameter of rings f<fr certain counts, 03. 

Total draft, 35. 

Tin rollers, method of driving, 4. 

Thread ffludes, 0. 

Traveller clearer, 12. 

— table of counts of, 64. 

Travellers, 10. * 

— revolution ot. 51. 

— turns per minute lost, 50, 52. 

Turns per inch, method of ascertaining, 41, 53. 

minute lost by traveller, 50, 52. 

— of the spindle to one of the front roller, 41. 

_ — to one of the tin roller, 55. 

— per inch, method of ascertaining, 41, 53. 

Twist per mcb, 30. 

percentage of difference, 52. 

— constant number for, 41. 

— wheel, 44. 

from constant number, 42. 

without constant number, 42. 

Weight to try the counts of yarn, 50. 

Weighting of rollers, 27. 

Yarn, count of, 31. 

English to French, 50. 

French to English, 59. 

— diameter of, 58. 

— table ot counts of, 62. 

— regularity of, 4. 

— bank of, 31. 



INDEX TO CALCULATIONS. 


To find : — 

Builder, ratchet or star wheel when changing from 

one hank to another 

' Change pinion wheel when changing from one hank 

to another 

Change pinion wheel when the hank roving is jo 

be changed 

Change pinion wheel when front roller pinion wheel 

in changed 

Change pinion wheel when back roller wheel is 

* to be changed 

Change pinion wheel when crown wheel is to be 

changed 

Constant number for twist 

Counts or hank of yarn when wrapping . 

Diameter of yarn 

Difference per cent in twist per inch between empty 

and full bobbin 

Draft between front and middle rollers 
middle and back rollers .... 

— in the rollers 

— or change wheel . ... 

Number of inches delivered per minute by the front 

roller 

Number of inches delivered by the front roller for 
one turn of tin roller .... 
Production m hanks and pounds per spindle . 
Ratchet, builder or star wheel when changing from 

one hank to another 

Revolutions of front roller per minute . 

spindle per minute 

traveller |ier minute when winding on at 

nose of cop chas u 

traveller per minute when winding on at 

base of cop chase 

Star wheel, ”atchet or builder when changing from 
one hank to another ... 
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IN I>KX TO C MjCUIjATIONS t 


KULK 1’AOK 

To find 

• Turns ot foi one ol tiont rollei . . .^11 43 

spindle lor one oi tin roller . ' . . V 2'.) 00 

per minute lost by tiW'lkv in winding on at 

smallest dmmetei 20 00 

pei minute Tost by tiuviller in winding on at 
base ot chase . . . . - • • ‘-it 50 

per inch put#m the yam on an empty bobbin 21 r>2 

— pel inch put m the yam on a lull bobbin . 25 52 

Twist wheel tioni the constant number ... 1-4 42 

- — without uflinp constant numbei ... 14 12 

_ _ when ehanpinn trom one hmk to anothei 

aud without usmtf constant mini bei . 15 44 

on a nip' flume, which has a double or 
compound twist and to change {'earing wheel . lit) 5(1 

To reduce English counts to Kioncli counts . . 4.1 Oh 
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BY 

THOMAS THORNLKY. 

Crown 8vo. 70 Illustrations. 180 Pages, i 
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CONTENTS. 

Syllabuses and Examination Papers of the City and Guilds 
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